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ABSTRACT 

Rice is one of the main staple foods of the world, and people prefer to consume white 

rice, in spite of the fact that brown rice is rich in nutrition.  One of the main reasons, for non-

adoption of brown rice, is its higher cost.  Power operated threshers are generally used to detach 

the grains from the panicles of the paddy crop and the paddy grains are sold in the market at a 

very low price.  The detached raw paddy grains are further processed at modern rice mills to 

remove the husk  and produce brown rice and white rice of commercial quality, thus major profit 

is earned by rice millers. Looking into the importance of brown rice and fore-seeing the increase 

in demand of brown rice, a need of a machinery fulfilling above purpose was felt which can 

directly give output in the form of good quality brown rice at lower cost. 

Based on physico-mechanical properties of four paddy varieties, the design concept of 

thresher for brown rice production was evolved which consisted of co-axial split-rotor thresher of 

length 840 mm and diameter 400 mm having 21 spike teeth for paddy threshing, which is 

specially suited for high moisture paddy; and two rotary dryers (Ø 430 mm and length 3600 mm)  

fitted with 18 nos. of ceramic infrared (IR) heaters (650 W) along the central axis of rotary dryers 

was designed. The dryers were designed to run at different rpm (6, 7 and 8 rpm)  and at different 

inclination (4°, 5° and 6°).  Recently, IR radiation is being used for drying agricultural products 

for achieving fast and uniform heating of the grains for quick removal of moisture.  A rubber 

sheller unit for brown rice production and conical abrasive polisher (as an optional feature) was 

added to produce white rice.   Thus, a tractor operated paddy thresher-cum-dryer-cum-dehusker-

cum-polisher having output capacity of 150 kg/h of rice was developed.  

The developed machine was evaluated for two non-basmati paddy varieties i.e., Pusa-44 

and PR-114 and two basmati paddy varieties i.e., Pusa-1121 and Pusa-1509. The moisture content 

of the grain at the time of threshing varied from 18 to 20% (wb). The choice of opting co-axial 

split threshing cylinder had proved to be successful in achieving almost 100% threshing 

efficiency and more than 98% cleaning efficiency, even at higher moisture content of paddy crop.  

The percentage of broken and blown paddy grains was 0.32 and 0.15, respectively.  The optimum 

feed rate was found to be 150 kg/h of raw paddy.  Optimum retention time of 2.5 minutes was 

obtained at 5° slope and 7 rpm of rotary dryer.  On an average, the moisture content of the paddy 

grains was reduced by  ̴ 3 % in the first dryer and another   ̴ 2.5% in the second dryer.  Thus, the 

moisture content which was 18 to 20% (wb) at the time of threshing was reduced to about 13 to 

14%. 

 Dehusking efficiency of all the varieties was more than 98.5% except Pusa-1509 in 

which it was only 95%, being an awn variety.  The brown rice recovery was found to be 71 and 

75% in basmati and non-basmati varieties, respectively.  Average head brown rice recovery in the 
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basmati and non-basmati varieties was approximately 35.75 and 56.40 kg per 100 kg of paddy, 

respectively.  Percentage of head brown rice recovery was 50.28 and 75.20 in basmati and non-

basmati varieties, respectively. 

Single polishing of the brown rice was performed with the conical abrasive polisher 

which is provided in the machine as an optional feature.  The average white rice recovery (white 

rice milling recovery) was found to be 61.70 and 65.25 kg per 100 kg of raw paddy in basmati 

and non-basmati varieties, respectively.  Average head white rice recovery in the basmati and 

non-basmati varieties was 30.35 and 48.25 kg per 100 kg of paddy, respectively. 

The study of quality characteristics (fat, carbohydrates, protein, ash, crude fiber and 

micronutrients) of brown rice and single polished rice revealed that there was no difference in the 

quality produced by the developed machine and the rice mill.  However, in case of polished rice, 

the percentage reduction in protein, fat, ash and crude fibre was found to be 13.4, 48.4, 41.6 and 

73.8 as compared to brown rice.  The vitamins like thiamine (B1), riboflavin (B2), niacin (B3), 

pantothenic acid (B5), pyridoxine (B6) and  biotin (B7) in the polished rice were lesser by 91.6, 

18.7, 47.9, 9.8, 68.7 and 55.6%, respectively as compared to brown rice. Thus, it can also be 

concluded that consuming brown rice is more beneficial for human health as most of the nutrients 

gets eliminated in polished rice. 

  Techno-economic analysis of the newly developed tractor operated paddy thresher-cum-

dryer-cum-dehusker revealed that by using this machine, the reduction in the cost of basmati 

brown rice and polished rice has been found to be 31 and 29%, respectively, as compared to the 

rice mill.  Similarly, the reduction in the cost of non-basmati brown rice and polished rice has 

been found to be 25 and 24%, respectively. The machinery owner can earn a profit of Rs.1,35,000 

per annum, if the machine is operated for 450 hours in a year.  The Break Even Point (B.E.P.), 

Pay back period and Return on Investment (ROI) were found to be 284 hours,  4.44 years  and 

9.64%, respectively. 

Overall, it is inferred that by adopting newly developed paddy processing system farmers 

will have an option to produce brown rice at their farm itself at a cheaper cost, consume it and 

remain healthy.  Moreover, since the machine has an optional feature of having polisher, the 

machine can also be used for producing polished rice at lower price. In other words, the major 

profit which is being earned by middle men can be avoided and farmers can get better price for 

the same.  In fact, it has been a journey of paradigm shift for achieving food security coupled 

with human health. 
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Lkkjk¡'k 

Pkkoy nqfu;k ds izeq[k eq[; [kk| inkFkksZ esa ls ,d gSA yksx bl rF; ds tkuus ds ckotwn fd czkmu pkoy 

iks"k.k ls Hkjiwj gksrs gSa] lQsn pkoy dk lsou djuk ilan djrs gSaA czkmu pkoy dks u viukus ds eq[; dkj.kksa esa ls 

,d & bldh vf/kd dher gSA /kku dh Qly ds ckfy;ksa ls vukt dks vyx djus ds fy, vkerkSj ij VªSDVj ls 

pyus okys Fkzs'kjksa dk mi;ksx fd;k tkrk gS vkSj /kku ds nkuksa dks cgqr lLrh nj ij cktkj esa cspk tkrk gSA vyx 

fd, x, /kku ds nkuksa dk vk/kqfud pkoy feyksa esa vkxs izlaLdj.k fd;k tkrk gS] vkSj okf.kfT;d xq.kork ds czkmu 

pkoy ,oa lQsn pkoy dk mRiknu fd;k tkrk gS] vkSj bl izdkj ls] izeq[k ykHk pkoy fey ekfyd vftZr djrs gSaA 

czkmu jkbZl ds egRo ,oa vkus okys le; esa bldh ekax esa o`f} dks ns[krs gq,] ,d e'khujh dh vko';drk eglwl 

dh xbZ tks fdlku dks mlds QkeZ ij gh lh/ks lLrh dher ij czkmu pkoy ds #i esa mRiknu ns ldrh gSA  

pkj /kku dh fdLeksa dh HkkSfrd&;kaf=d xq.kksa ds vk/kkj ij] czkmu jkbZl mRiknu ds fy, Fkzs'kj dh fMtkbu 

vo/kkj.kk fodflr dh xbZ] ftlesa lg&v{kh; foHkktu&jksVj Fkzs'kj  ¼yackbZ 840 feeh vkSj O;kl 400 feeh½ ”kkfey Fks 

ftlesa /kku Fkzsf'kax ds fy, 21 nk¡rksa ¼Likbd½  okyk Fkzsf'kax  flysaMj fMtkbu fd;k x;k] tks fo'ks"k #i ls mPp ueh 

okys /kku ds fy, vuqdwy gSA nks&jksVjh Mªk;j dks /kku lq[kkus ds fy,  ¼430 fe-eh- O;kl 3600 fe-eh- yEckbZ½ fMtkbZu 

fd;k x;k ftlds vUnj 18 lsjsfed baQzkjsM ghVj  ¼IR½ ¼650 okV½ dk bLrseky fd;k x;kA  jksVjh Mªk;j fofHkUu  

vkjih,e  ¼6]7 vkSj 8½  rFkk vyx&vyx >qdko ¼4] 5 vkSj 6 fMxzh½  ij pykus ds fy, fMtkbu fd;k x;k FkkA 

vktdy bUQzkjsM ¼IR½ fofdj.k dk mi;ksx d`f"k mRiknksa dks lq[kkusa ds fy, ,oa ueh ds Rofjr fu"dklu ds fy,  

vkSj ,d&leku rki dks izkIr djus ds fy, bLrseky fd;k  tk jgk gSA vkbZ vkj ¼IR½ fofdj.k dh mPp&rki nj 

vkSj ÅtkZ n{krk] ikjaifjd lq[kkus ds rjhdksa ls vf/kd gSA  czkmu pkoy ds mRiknu ds fy, jcj ”kSYyj bdkbZ dks 

tksMk x;k gSA blds vfrfjDr lQsn pkoy ds mRiknu ds fy, ¼,d oSdfYid vo;o ds #i esa½  vyx ”Dokdkj 

vi?k"kZd ikWfy'kj dk Hkh bLrseky fd;k x;k gSA bl izdkj] ,d VSªDVj lapkfyr /kku Fkzs'kj&Mªk;j&fMgLdj&ikWfy'kj 

e'khu ¼150 fdyksxzke izfr ?k.Vk ds pkoy mRiknu nj½ dks fodflr fd;k x;kA  

fodflr e'khu dk eqY;kadu nks xSj cklerh /kku dh fdLeksa vFkkZr iwlk&44 vkSj PR-114] vkSj nks cklerh 

/kku dh fdLeksa ;kuh iwlk&1121 vkSj iwlk&1509  esa fd;k x;kA Fkzsaf'kax ds le; vukt dh ueh 18 ls 20 izfr'kr 

(wb) gksrh gSA mPp ueh okyh /kku dh Qly esa lg&v{kh; foHkktu Fkzsf'kax flysaMj pquus dk fodYi] yxHkx 100%  

Fkzsaf'kax n{krk vkSj 98%  ls vf/kd lQkbZ n{krk izkIr djus esa lQy lkfcr gqvkA VqVs pkoy ,oa gok ds lkFk mMus 

okys nkus  dze'k% 0-32 vkSj 0-15 izfr'kr FksA Fkzs'kj dk vuqdwyre mRiknu nj 150 fdyksxzke izfr?kaVk ikbZ xbZA 

vuqdwyre /kku dk izfr/kkj.k le; 2-5 feuV] jksVjh Mªk;j ds 5 fMxzh <yku vkSj 7 vkjih,e ij izkIr fd;k x;kA 

/kku ds nkuksa dh ueh igys Mªk;j esa vkSlru yxHkx 3%  vkSj nwljs Mªk;j  esa 2-5%  de gqbZ gSA bl izdkj Fkzsaf'kax 

ds le; ueh dh ek=k 18&20% (wb) ls ?kVdj 13&14%  jg xbZA 

lHkh fdLeksa dh MhgfLdax n{krk 98-5%  ls vf/kd Fkh ijUrq iwlk&1509 esa ;g dsoy 95%  Fkh] tksfd ,d 

ckyksa okyh fdLe FkhA czkmu pkoy dh fjdojh cklerh vkSj xSj&cklerh fdLeksa esa dze'k% 71 vkSj 75%  ikbZ xbZA 

cklerh vkSj xSj&cklerh fdLeksa esa vkSlr gSM czkmu jkbZl fjdojh dze'k% 35-75 vkSj 56-40 fdykzsxzke izfr 100 

fdyksxzke /kku FkhA cklerh vkSj xSj&cklerh fdLeksa esa gSM czkmu jkbZl fjdojh dze'k% 50-28 vkSj 75-20 izfr'kr FkhA 

czkmu jkbZl dk ,dy ikWfyf'kx] ”kadq/kkjh vi?k"kZd ikWfy'kj ds mi;ksx ls fd;k x;k Fkk tks fd ,d oSdfYid fo'ks’krk 
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ds #i esa e'khu esa iznku fd;k x;k gSA cklerh vkSj xSj&cklerh fdLeksa esa vkSlr lQsn pkoy fjdojh ¼lQsn pkoy 

fefyax fjdojh½  dze'k% 61-70 vkSj 65-25 fdyksxzke izfr 100 fdyks /kku dh ikbZ xbZA cklerh vkSj xSj&cklerh 

fdLeksa esa vkSlr gSM lQsn pkoy dh fjdojh dze'k%% 30-35 vkSj 48-25 fdyksxzke izfr fdyks /kku FkhA 

czkmu pkoy vkSj ,dy ikWfy'k okys pkoy ¼lQsn pkoy½ dh xq.koRrk ¼olk] dkcksZgkbMªsV] izksVhu] jk[k] 

vkgkj Qkbcj vkSj lw{e iks"kd rRo½   ds v/;;u ls irk pyk gS fd fodflr e'khu vkSj pkoy fey }kjk mRikfnr 

pkoy dh xq.kork esa dksbZ varj ugha FkkA gkykafd] ikWfy'k pkoy esa] czkmu pkoy dh rqyuk esa izksVhu] olk] jk[k vkSj 

vkgkj Qkbcj esa 13-4] 48-4] 41-6 vkSj 73-8 izfr'kr deh ikbZ xbZA ikWfy'k fd, x, pkoy esa Fkkbfeu ¼B1½] 

jkbcks∂ysfou ¼B2½] fu;kflu  ¼B3½] iSaVksFkSsfud ,flM ¼B5½] ik;jksMkWfDlu ¼B6½ vkSj ck;ksfVu ¼B7½  tSls foVkfeu 

dze'k% 91-6] 18-7] 47-9] 9-8] 68-7 vkSj 55-6 izfr'kr de FksA bl izdkj ;g Hkh fu"d"kZ fudkyk tk ldrk gS fd 

ikWfy'k fd, gq, pkoy esa vf/kdka'k iks"kd  rRo u"V gks tkrs gaSA 

ubZ fodflr e'khu VSªDVj&pkfyr /kku Fkzs'kj&Mªk;j&fMgLdj ds rduhdh&vkfFkZd fo'ys"k.k ls Li"V gqvk 

fd bl flLVe dk mi;ksx djds pkoy fey dh rqyuk esa cklerh czkmu pkoy vkSj lQsn pkoy dh ykxr esa dze'k% 

31 vkSj 29 izfr'kr dh deh ikbZ xbZ gSA blh izdkj] xSj&cklerh czkmu pkoy vkSj ikWfy'k pkoy dh ykxr esa dze'k% 

25 vkSj 24 izfr'kr dh deh ikbZ xbZA ;fn dfFkr e'khu dks ,d o"kZ esa 450 ?kaVs ds fy, lapkfyr fd;k tkrk gS] rks 

e'khu ekfyd izfr o"kZ 1]35]000 #i;s dk ykHk dek ldrk gSA czsd bZou IokabZV (B.E.P.), is&cSd ihfj;M vkSj fjVuZ 

vkWu baosLVeSaV (ROI) dze'k% 284 ?kaVsa] 4-44 o"kZ vkSj 9-64 izfr'kr ik, x,A 

dqy feykdj ;g fu"d"kZ fudkyk tkrk gS fd VªSDVj pkfyr /kku izlaLdj.k flLVe dks viukus ls fdlkuksa ds ikl 

;g fodYi gksxk fd os lLrs nke ij vius फार्म पर gh czkmu pkoy dk mRiknu dj ldrs gSa] vkSj lsou djds  

LoLFk jg ldrs gSaA blds vykok pwafd e'khu esa ikWfy'kj dh ,d oSdfYid व्यवस्था nh xbZ gS] blfy, e'khu dk 

mi;ksx lLrh dher ij lQsn pkoy cukus ds fy, Hkh fd;k tk ldrk gSA nwljs ”kCnksa esa] fcpkSfy;ksa }kjk vftZr 

fd, tkus okys izeq[k ykHk ls cpk tk ldrk gS vkSj fdlkuksa dks blds fy, csgrj dher fey ldrh gSA  okLro 

esa ;g vn~~Hkqr dk;Z  “fpUru esas ifjorZu” dh ,d शोध ;k=k gS] ftldh mi;ksfxrk lekt ds fy, [kk| lqj{kk ,oa 

ekuo LokLF; ds #i esa ifjyf{kr gksxhA  
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